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Introduction
In several OEeD countries such as Germany and Sweden, public pay-asyou-go pension systems have undergone major reforms. Essentially, future retirement benefit promises have been scaled down in order to keep contribution rates affordable for future generations. A negative consequence of these reforms is that, especially in countries with a tight tax-benefit linkage, the retirement benefit claims of low-income workers might not even exceed the minimum income guarantee that the government provides every citizen, including the aged. Recently, some German politicians have criticized this likely development for two reasons, an equity and an efficiency reason. First, they claim that it was unjust that persons who have paid contributions over a long working life end up with no higher benefits than people who have never worked or paid any contributions. Secondly, they argue that the social security contribution must be felt like a pure tax if the corresponding benefit does not exceed the amount that can be claimed by any citizen without any precondition.
The reaction of the government was only partly positive. While the problem was acknowledged in principle, the government refused to change the formula for calculating retirement benefits in the mandatory old-age pension system. Instead it proposed to top up small old-age pensions by a specific tax-financed supplement. This may not sound like good news in the ears of future tax payers, because they will have to bear the costs of regular pensions, pension supplements, and social assistance payments to the aged combined.
The main argument of the German government for not interfering with the present pension formula is that it is claimed to be a characteristic of the German system that every euro paid as contributions has exactly the same value in generating future retirement benefits. 1 But is this really the case? As has been shown by Breyer and Hupfeld (2009) , the value of a contributed euro is not always the same, but depends on the life expectancy of the individual, and there is now a wealth of evidence from many countries that life expectancy is positively correlated with annual income. 2 ,3 In that earlier paper, we introduced the concept of distributive neutrality, which is actually a generalization of the well-known concept of Teilhabeaquivalenz (tax-benefit proportionality) and takes income-group-specific differences in life expectancy into account. We then analyzed whether distributive neutrality of the system could be achieved by reducing the discounts for early retirement.
The present paper extends the notion of distributive neutrality and asks how the formula that links benefits to contributions would have to be modified to make the ratio of total benefits to total lifetime contributions independent of the ability of the worker, which we measure by his annual earnings. The new formula, proposed in section 2, will be proportional in the years of contributions but concave in annual earnings. Subsequently, in section 3, we shall compare this formula with the benefit formulas in other OEeD countries.
In section 4, we then analyze a data set provided by the German Pension Insurance Office on a large cohort of pensioners to find out how the distribution of monthly pensions, in particular at the lower end, would be affected by the proposed change of the benefit formula. In section 5, we discuss other possible effects of a change in the benefit formula, especially those on the labor supply of different earnings groups. Finally, section 6 concludes.
Deriving a New Benefit Formula for Germany

The Principle of Distributive Neutrality
The principle of Teilhabeaquivalenz, on which the German retirement benefit formula is based, states that within any cohort of individuals insured by the mandatory pension system, monthly benefit claims are proportional to lifetime earnings, which can be calculated as the product of years of contributions and average annual earnings. This principle is meant to express the absence of redistribution through the system of contributions and benefits. However, the creators of the formula have overlooked two things: 1. To measure redistribution, the right objects of comparison should be contributions and benefits rather than earnings and benefits. This distinction is important if both contribution rates and individual earnings (e.g., wage income) vary over time because individuals with high earnings in periods of high contribution rates pay higher overall contributions than otherwise identical individuals with the reverse earnings pattern. 2. To avoid systematic redistribution it is not sufficient to fix monthly benefits if there are foreseeable differences in the expected period in which benefits are claimed, e.g., across socioeconomic groups. Thus, it would
The property of the German pension system mentioned in point 1 was criticized by one of the present authors in several earlier publications (e.g., Breyer et al. 2004 ) and will be ignored here. In contrast, the reasoning in point 2 lies at the heart of the concept of distributive neutrality proposed by Breyer and Hupfeld (2009):4 Definition 1 A social security system satisfies distributive neutrality if the ratio between total benefits and total contributions does not vary systematically with average annual earnings.
As total expected benefits are the product of monthly benefits and life expectancy after retirement, differences in life expectancy across income groups will have to be matched by inverse differences in monthly benefits to achieve equality in (expected) total benefits and thus distributive neutrality.
Suppose, e.g., that there is a linear relationship between remaining lifetime at retirement (Li) and annual income (as a proxy for ability), which is measured by the individual's pension points per year, Pi: (1 ) where Pi is the average over time of the ratio between the individual's earnings Y it (up to a ceiling) and the mean contributable earnings of the period, Y t , so that
and Ui is a normally distributed error term with mean zero. The mean of Li given Pi is as usual denoted by ii, so that ii = a + f3 . Pi ,
and is called life expectancy. The term refers to the expected length of life after retirement, given the (relative) annual income (or ability) P i • S For simplicity, suppose further that all income groups have the same length of working life (T) and thus the total contributions paid by an individual (C i ) 4 The principle is compatible with any social welfare function as long as the government disposes of a second instrument for redistribution, such as an income tax, that is geared toward maximizing social welfare. For, when a posttax income distribution is given, all the public pension system does under distributive neutrality is levy a proportional tax on lifetime income on every member of a specific generation. This tax is given by the product of the pension contribution rate and one minus the ratio of total lifetime benefits to total lifetime contributions. Under distributive neutrality, the latter ratio is independent of productivity, and thus the posttax income distribution is scaled down by a fixed factor but otherwise not changed. 5 In our empirical work, the parameters a and (3 will be estimated from a large data set on are roughly proportional to his annual points: 6 C i ~ C' Pi' T, (4) where C is a constant that reflects the contribution rate.
According to the existing benefit formula, annual retirement benefits in a given year (Rit) are proportional to total points, Pi . T:
where V t denotes the monthly point value in a given year, so that total expected benefits (B i ), given ability Pi, are approximately (i.e., ignoring time discounting) given by
where b is a factor of proportionality that captures the current point value during the period of retirement. From (4) and (6) it is immediately clear that the ratio of total benefits to total contributions is an increasing function of life expectancy:
By (1), life expectancy in turn is an increasing function of points per year, Pi. Therefore, to neutralize the indirect effect of annual income on life expectancy, the formula for annual benefits, which is now linear in points per
year, must be redefined in the following way (where L denotes mean life expectancy over all earnings groups):
Li a + . i By inserting (8) into (6), we immediately see that the ratio BifC i becomes a constant and thus independent of Pi. We note that for positive values of {3, the function Rfot is increasing and concave in Pi, while it is still linear in T.
Application to German Data
The Data Set
The data set used to estimate the parameters of equation (1) is one with pension discontinuations from 1994 to 2005, published by the Federation of German Pension Insurance Institutes (Deutsche Rentenversicherung Bund); see FDZ-RV (2007a) . It contains a 10% sample of all discontinued public pensions due to the death of the beneficiary, which amounts to roughly 828,000 observations. However, each observation corresponds to a pension, and not to an individual retiree, who can benefit from more than one pension. This is the case for individuals who receive a pension due to the death of a spouse before they are eligible for their own pension, or individuals who receive a disability pension that is transformed to an old-age pension. 7 Correcting this, we are left with 752,380 observations. The variables we use are described in detail below:
• Benefit claims: The sum of pension benefit claims, measured in points.
One point corresponds to one year of contributions based on the average income of those who contribute to the social insurance schemes. Two years with average contributions and one year with income and contributions twice the average both yield two points, and so on. • Years of contributions: The number of years in which own contributions have been paid. • Age at death: The observed age at which a pensioner dies. • Benefit claims per year: Constructed as average benefit claims earned per year of contribution.
Imputation of Missing Values, Weighting Scheme, and Descriptive Statistics
A major legislative change in 1992 (essentially the introduction of early rctirement discounts) affects the calculation of pension benefit claims at retirement age. Among others, the variable "years of contributions" has been adjusted, so that for any retirement before 1992 benefit claims were based on a modified measure of years of contribution. The public pension administration based the pensions of all individuals who retired after 1992 on the new measure, which is included in the data set. Yet, years of contribution are highly relevant, as they are necessary to compute the average number of claims per year, on which we base our income-life-expectancy estimation.
Following the taxonomy of Little and Rubin (2002, pp. 4, 12) , the data are missing at random, since the mechanism driving the missingness is based on observables (namely, the year of retirement) only. In order to impute the missing data, we apply best-subset regression based on the variables sum of benefit claims, year of birth, year of first pension benefit payment, first year of actual pension benefit payment, and dummies for manually calcu-7 Unfortunately, the data set does not allow matching data of married couples to establish a household, so that the desired relationship cannot be analyzed in the household context and the influence of marriage on life expectancy is not observable. From the empirical literature we know that marriage or household composition in general can be favorable for lated pensions, for public health insurance, for old-age pension, and for each federal state (or foreign residence). Regressing the nonmissing subset of the variable "years of contribution" on the above-mentioned variables (or a subset of them, if the regressors themselves suffer from missing values) yields parameters that allow a prediction by which we replace the missing values. If we find this prediction to be smaller than 1 (which is unreasonable), we replace it with 1. The censoring is only necessary for 1.30/0 of the observations, and the results are robust against the application of other procedures, e.g., the simple exclusion of unreasonably low values. Additionally, observed life expectancy is biased downwards because it has been increasing with the year of birth, but the present sample only partially reflects this increase. In particular, individuals from younger birth cohorts (whose ex ante life expectancy should be higher) only appear in the sample if they died sufficiently young. The approach to correcting the selection bias is the following. As the relationship between increased life expectancy and year of birth is empirically linear (Statistisches lahrbuch 2007, p. 54, Human Mortality Data Base 2005), a linear weighting function, which decreases in the year of birth, corrects the bias. The choice parameter is the slope of the weighting function, while the intercept serves as a normalizing constant that limits the range of the potential slopes in order to ensure the nonnegativity constraint. If y denotes the year of birth (normalized to zero for the earliest birth cohort), the weighting function w has the following form, with s being the slope parameter:
We select the weighting function so that the weighted mean life expectancy across all individuals corresponds to the mean age at death of the pensioners with the year of birth 1922. This is the case at s = 0.00205. To include the effect of rising life expectancy over time, the regression could also include dummies for each birth cohort or the year of birth as additional regressors; this way, however, life expectancies would be biased downwards, as selection due to rising life expectancy and to observed early death in our death cohort could not be distinguished. In table 1, we present descriptive statistics of the weighted data set, including imputed values for years of contribution.
A simple least-squares regression with benefit claims per yearS as the only regressor then gives the parameters a and f3 we define in (1); see table 2, column 1, for the regression results, which corroborate the positive relationship between income (as measured in average benefit claims) and life expectancy for the male population. As an alternative, we estimated a quadratic relationship between life expectancy and benefit claims per year (table 2, column 2), but the results were very similar; in particular, the inclusion of the quadratic term contributes very little to the goodness of fit. Here the lifeexpectancy curve is slightly concave, and its slope decreases from 4.48 to 3.55 as we move from the lower end of the distribution of benefit claims per
year (P = 0.5) to its upper end (P = 2). Due to the slight differences, we chose to base the further analysis on the linear relationship, which is easier to interpret.
The results can be interpreted as follows: if the average benefit claims earned per year increase from 1 to 2, life expectancy increases by 4.05 years. Starting from life expectancy of 70.17 years for the poorest individuals, the average pensioner, with 1.23 points per year, has a life expectancy of 70.17 + 4.05 x 1.23 years = 75.15 years. The size of the difference in life expeclancy belween lhe lower anu tht: upper end of the earnings distribution is entirely in line with the results from previous studies such as Reil-Held (2000) and von Gaudecker and Scholz (2007).9 3. Impact on the Distribution of Retirement Benefits
The Data Set
To compute the actual and potential distribution of retirement benefits, we use a data set similar to the one we describe in section 2 (see FDZ-RV 2007b) . In this case, we observe a 10% sample of pensioners who are alive and receive a benefit payment during 1993 to 2004. The total number of pensioners we observe is 1,885,355, of which 770,510 are men living in Germany. In order to capture a complete birth cohort we have to ensure that in the year for which we calculate the distribution of benefits, everybody belonging to this cohort has already retired, which is at the age of 65. We restrict our analysis to observations from the year 2004, because in this year we cover the greatest number of birth cohorts. We are finally left with 39,754 male pensioners. The value of each point of benefit claims was €26.13 in West Germany and €22.97 in East Germany. See table 3 for descriptive statistics of the variables of interest, which are:
• Year of birth: We present the distribution of benefit payments for single cohorts in order to rule out macroeconomic and demographic effects. • Sum of benefit claims: The same variable as defined in section 2. We use the sum of points to calculate the actual benefit payments. • Years of contributions: The number of years in which own contributions have been paid, as defined in section 2.
The Current Distribution of Retirement Benefits: Implications for Old-Age Poverty
For the given data and benefit formula, we present the means and standard deviations of the benefit payments in table 4 for different cohorts observed in the year 2004, together with the fraction of pensioners with a monthly pension below the social assistance income achievable without any benefit claims. We define this threshold as the unconditional payments to the elderly (the socalled Grundsicherung im Alter) in the year 2004. The average entitlement of a single person was €589, including housing subsidies and health insurance (the latter are subject to a discrete decision; see Statistisches Bundesamt 2005, table 3.1).10 By concentrating on this threshold we commit two possible errors: first, we ignore additional household members (e.g., a spouse), and secondly, we ignore additional household income (e.g., the spouse's pension, private pensions, and capital income). These two types of error bias the results in opposite directions. While additional household members would increase the poverty risk, extra income would decrease it. As we cannot observe either of these data, our results can only be taken as tentative. It can, however, be conjectured that the first error will be somewhat larger than the second one, so that the share of pensioners below the social assistance threshold will be, if anything, slightly underestimated. We report all figures for birth cohorts between 1919 and 1939 in order to ensure that everybody is at least 65 and therefore eligible for pension benefits. We exclude earlier birth cohorts, because the number of observations declines rapidly with increasing age.
It is striking that the average male pension is (almost monotonically) decreasing in the birth year, starting with €1462.3 for the birth cohort of 1919 and ending at €1245 for that of 1939. This is partly a consequence of the fact, discussed above, that life expectancy is an increasing function of earnings and thus the older birth cohorts are a positive selection by earnings, so that the mean retirement benefit of the survivors is higher than the mean value for the whole birth cohort when it was still complete at age 65. In addition, the formula for calculating the period of benefit claims was more generous for the earlier cohorts.
As a further consequence, the share of pensions below a threshold (in particular the social assistance payment for singles, TS) must be increasing in the birth year, a fact that is clearly observable in lines 3 and 4 of table 4. We find that in total 1.2 % of all benefit payments to individuals with at least 35 years of contributions are below the social assistance level for singles.u It must be emphasized that for the reasons given above, this share cannot be interpreted as the old-age poverty rate, but only as a rough proxy for it.
The Potential Distribution of Retirement Benefits and Potential Old-Age Poverty
Applying our adjusted benefit formula, we calculate the potential distribution of benefit payments. We utilize the results of table 2 and subtract 65, so that our new benefit formula adjusts for remaining life expectancy after 65. In order to preserve the original level of benefits, we rescale the benefit formula by the mean of the remaining life expectancy, so that Equation (8) applied to real data becomes As an additional constraint, we scale all pensions of a birth cohort by the same factor in order to ensure that the total amount of benefits paid to this specific cohort remains constant, i.e., our proposal is neutral with respect to the budget constraint of the public pension system. In table 4, a scaling factor below 1 indicates that our hypothetical pension is higher on average than the actual pension and all hypothetical pensions have to be scaled down by this factor, and vice versa for a scaling factor above 1. Interestingly, for the majority of birth cohorts the respective scaling factor is greater than one; hence after application of our new benefit formula, all pensions can -on average -be increased by 1 %.
The results of these calculations are presented in figure 1 and in lines 5 and 6 of table 4. We find that our new benefit formula (10) reduces the number of the very poor by shifting the probability mass to the right, as can be seen in the density curves in figure 1, where we plot the density of the actual pensions against hypothetical pensions (scaled) for the birth cohorts of 1920,1925, 1930, and 1935 . The decreasing number of very low pensions is accompanied by a decrease of the number of very high pensions. 12 11 19.3% of all payments to members of this group are below the social assistance level for couples. 12 The oldest pensioners we observe suffered from WW II, either as participants or simply
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Figure 1
Density of Actual Pensions (solid) and Hypothetical Pensions (dashed) Turning to table 4, we find that the fraction of pensioners with benefits below the threshold TS decreases considerably. The most important result can be found in the last column, which contains summary information. With the new formula, the fraction of pension payments to long-term contributors that are below the social assistance level for singles, TS, drops to 0.26%, a reduction by 78% from the current figure. Thus the potential for old-age poverty would be greatly reduced if this new benefit formula were implemented.
While the absolute size of the poverty rate appears to be very low at present, old-age poverty is predicted to increase over the next decades, as replacement rates are scheduled to adjust to the increasing old-age dependency ratio. While the current (2007) replacement rate in the German public pension system is 51 %, this rate will decrease to 46% in 2020 and to 43% in 2030, following a report of the German federal government (Bundesministerium fUr Arbeit und Soziales 2007). This is necessary in order to limit the inevitable increase of contribution rates, which should not exceed 22 % in the are taken into account. We consider the effect on life expectancy to be rather small, as we condition our analysis on individuals actually reaching retirement age, and only 200 individuals retired before 1945; even up to 1960, we find only 0.7% of aii observations. year 2030. So under the current regime, a uniform decrease of all pensions from the current to the future replacement rate (hence, a decrease of 15.7%) will push more individuals below the threshold TS than under our proposed formula. See also table 4 for the respective fractions of pensioners below the threshold under the two pension regimes. We find again that our potential benefit formula significantly diminishes the fraction of pensioners below the threshold.
In the comparison of current and potential benefit formulae, we only include pensioners with at least 35 years of contributions. If we reduce this minimum period of contributions to 30 years, the fraction of pensioners increases, indicating a more severe impact of old-age poverty on this group; see table 5. Table 6 presents an overview of the results. We can summarize our findings by stating that as long as only single male pensioners with at least 30 years of contributions are considered, the share of persons with retirement benefits below the social assistance line is currently small and will remain rather small (at most a little over 3 %) even if benefit rates are cut to their 2030 levels and everything else remains constant. However, with the benefit formula proposed here, the poverty rate can be further reduced by a considerable fraction (between two-thirds and four-fifths), to 1 % or less. 
Contribution-Benefit Linkage in Other OECD Countries
In the OEeD, there is a wide variety of ways in which retirement benefits depend upon lifetime contributions of the retiree, ranging from no link at all (uniform benefits) to perfect proportionality. In the following overview (2007), Doring (2007) funded, because this is the only branch of the pension system in which redistribution could playa role. We chose to form four groups of countries, which are characterized by the following properties:
I. Uniform basic pension: The retirement benefit either is the same for every pensioner or depends exclusively on parameters unrelated to income, such as length of citizenship. II. Benefits degressively rising with contributions. III. Benefits proportional to contributions, subject to a minimum (and perhaps also a maximum) pension. IV. Benefits proportional to contributions, with or without an income ceiling above which marginal contributions are zero.
Thus, while Germany presently belongs to a group of countries characterized by a relatively strong contribution-benefit linkage (group IV), the reform discussed here would move her to group II, which exhibits a somewhat weaker linkage. However, whereas a degressive relationship between monthly benefits and lifetime contributions is usually seen as a method of income redistribution towards lower income groups, the benefit function proposed in section 2.2 is so designed as to eliminate systematic income redistribution towards higher income groups on a lifetime basis.
To see the difference, consider two typical representatives of group II: Switzerland and the U.S.
1. In the first, unfunded pillar of the Swiss public pension system, the linkage between average annual income Y and annual retirement benefit R can (11 ) which implies that over a wide range of incomes (between 13,260 and 79,560 CHF), an additional CHF in annual income yields an additional retirement benefit of only 0.2 CHF, whereas below and above this range, the retirement benefit becomes entirely flat. 2. As a second example take the U.S. Here the retirement benefit is determined from the average annual income of the best 35 years using the formula (all figures in USn) 51,456 (12) In figure 2, we plot the graphs of the actual and potential German benefit formulae (5) and (10) for the year 2007 together with the U.S. and Swiss formulae, (11) and (12), where CHF and usn values were converted to euro values according to the exchange rates as of July 2008. If annual earnings are above €63,000, the German pension system restricts additional contributions and therefore additional benefits, which we take into account in figure 2.13 The maximum amount of benefit claims per year is therefore 2.14 points, providing an annual pension of €26,334 in the current benefit formula, and €19,365 following our proposed benefit formula. The graphs present the relationships between annual income and annual retirement benefits.
We observe that while the Swiss benefit formula is clearly redistributive (due to the coexistence of a minimum and a maximum benefit with the contribution schedule, which is a proportional income tax), the proposed German benefit schedule looks very similar to the U.S. schedule, the main difference being the somewhat arbitrary bend points in the U.S. curve, which are avoided in the formula proposed in this paper. Apart from this peculiarity, it can be conjectured that the U.S. social security system, although seemingly redistributive, comes in fact very close to distributive neutrality, provided that the relationship between earnings and life expectancy is similar in the U.S. and in Germany.14 In terms of annual benefit payments, individuals with annual earnings greater than €36,332 would lose, while all others would The Proposed German Retirement Benefit Formula and the Current Benefit Formulae for Germany, Switzerland, and the U.S. ..... gain, from the new benefit formula (the exact amount of redistribution can be measured by the area between the actual and proposed retirement benefit formulae).
Indirect Effects
While the results reported in section 3 deal exclusively with distributional effects, it must be considered that a reform of the retirement benefit formula can also have important incentive effects and may therefore influence the efficiency of resource allocation. In particular, in a dynamically efficient economy (where the interest rate exceeds the growth rate), any unfunded mandatory pension system induces an implicit tax on labor supply, because the present value of future retirement benefits (for an increase of labor supply by one hour) falls short of the corresponding contributions.
income groups, because the non proportional elements are offset by mortality differences.
In a careful study of the tax-benefit schedule, Coronado et al. (2000) even find that the US. social security system might OIl the whole redistribute from the poor to the rich.
While this implicit tax typically varies along the life cycle (Fenge, Ubelmesser, and Werding 2006) , in the German public pension system it should not vary across income groups, because of the tight contribution-benefit linkage. Now changing the formula in the way described above would change the size of the implicit tax in a predictable way: for low income groups, the tax rate would fall, but for high income groups, it would rise. How would that affect the size of the total excess burden from pension contributions? Of course, the answer depends upon the labor-supply elasticities of the respective income groups.
There have been only a few attempts at estimating labor-supply elasticities by income groups. Aaberge and Colombino (2004) , in a data set for Norway and Italy, find own-wage elasticities for the male labor supply strictly declining with increasing income and ranging between 0.32 and 0.05 for most wage deciles (except for the first two deciles in Norway, where they find values of 1.77 and 1.17). Immervoll et al. (2007) , quoting an empirical work by Blundell (1995) , distinguish between participation elasticities and hours-ofwork elasticities. While they propose values for the former declining from 0.4 in the first quintile to 0 in the last quintile, they set the latter equal to 0.1 for all income groups. So the common result of these studies is that the male labor supply reacts very little to changes in the effective wage except perhaps at the very low end of the wage distribution and that, if anything, this reaction is declining in the wage.
Hence, raising the retirement benefit at low incomes and lowering it at high incomes would on the whole increase the (uncompensated) labor supply and decrease the excess burden from taxation. Thus the allocative effects of the proposed reform of the retirement benefit formula would, if anything, be advantageous.
In addition, there could be an indirect effect of the change in the size of retirement benefits on mortality, especially in the lower income groups. If low retirement income is by itself a factor that increases mortality, then the proposed shift in retirement income in favor of low-income households may increase life expectancy in these groups and thereby weaken the empirical relationship between ability and life expectancy reported in section 2.2. This effect is also ignored in our analysis. We suppose that it is rather small.
Implementation Problems and Possible Criticisms
In the German pension insurance system, the principle that good faith should be protected justifiably plays an important role. Drastic changes to the pension formula, such as the recent increase of the retirement age to 67, therefore approach would be to implement the pension formula described here over a period of many years. The formula could be applied to a percentage of the pension amount (depending on birth cohorts) that begins at zero and gradually rises to 100. The existing formula would be retained for the share not calculated under the new formula. Of course, the actual speed of introduction is a political decision. A rapid transition would lead to a faster reduction in the poverty rate.
A possible point of criticism regarding this reform recommendation is that the analysis is limited to male pensioners and that no proposal is made about how the pension formula should change for women. If the same concave retirement benefit formula were to be applied to men and women, women would on the whole benefit, due to their lower (average) earnings. If, in contrast, the relationship between earnings and life expectancy were estimated with a gender dummy, then women would probably lose due to their higher life expectancy. In Germany, however, a political consensus appears to prevail that the redistribution in favor of women due to their longer life expectancy should not be tinkered with. Therefore, it would be conceivable to calculate an independent pension formula for women in a similar manner and thereby ensure that the relative level of women's pensions will not be changed in comparison with men's.
Furthermore, it could be criticized that the distinction between income groups with regard to life expectancy is arbitrary. Other types of distinctions could be made with the same justification; for example, one could make adjustments based on educational achievement or place of residence. Two arguments can be made against this criticism. First, the database maintained by the pension insurance system includes information on income, but not on other socioeconomic variables. It is therefore simple to calibrate the system based on income. Second, the regressive redistribution of wealth between income groups described here is clearly considered undesirable. An implicit redistribution between other types of groups, however, is viewed as less problematic.
It should be finally noticed that the concave benefit formula proposed here redistributes in favor of those workers who have low annual earnings, but it is linear in years of contributions. Thus it does not especially favor the self-employed or civil servants who have spent only part of their working life in salaried employment and have therefore low total pension points.
Concluding Remarks
Old-age poverty is a topic that will certainly emerge on the political agenda of many GEeD countries within the next few decades when pension replaee-ment rates will have decreased due to reforms enacted recently in response to demographic change. This will be a particular problem in public pension systems with a strong tax-benefit linkage such as the German one, which is usually interpreted as absence of intragenerational redistribution of the pension system.
In an earlier paper (Breyer and Hupfeld 2009) we have questioned this view and proposed a new concept of distributive neutrality that takes incomegroup-specific differences in life expectancy into account and focuses on expected total rather than monthly or annual benefit claims. In the present paper, we have derived a new formula for calculating retirement benefits that takes account of differences in expected length of the retirement period and thus achieves distributive neutrality. In this formula, the relationship between annual earnings and annual retirement benefits is concave and looks similar to the corresponding function in the U.S. social security system. The main difference lies in the justification: while the U.S. system pretends to be redistributive in favor of low-income people, our formula explicitly tries to avoid any income redistribution on a lifetime basis.
We have also shown that the new formula has the potential to greatly reduce old-age poverty among long-term contributors to the system, as measured by the share of pensions below the social assistance levels for singles. Admittedly, this share is predicted to stay relatively low even with the current benefit formula. Nevertheless, it can still be lowered to a large extent by the proposed benefit formula. Thus it might be an ideal candidate for solving an apparent conflict between two important political goals: maintaining a nonredistributive public pension system (Teilhabeiiquivalenz) and keeping old-age poverty low, at least among the long-term contributors. Additionally, our proposal is neutral with respect to the budget of the German pension system and might even be superior in allocative terms.
